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Purpose of review
The optimal dietary strategy for the prevention of chronic degenerative diseases remains
a challenging and a highly relevant preventive health issue. In recent years, there have
been ongoing investigations of the effectiveness of the Mediterranean diet in preventing
the development of cardiovascular and other chronic diseases. Initial research
suggested that the consumption of diets high in vegetable oil, fish, and complex grains
and carbohydrates conferred a benefit in reducing the prevalence of cardiovascular
disease. The purpose of this review is to examine the evidence in support of the
effectiveness of theMediterranean diet in reducing the prevalence of cardiovascular and
chronic disease and their associated risk factors.
Recent findings
Recent studies intended to evaluate the Mediterranean diet in the primary or secondary
prevention of cardiovascular and other chronic degenerative diseases have been
focused on examining the impact of a whole dietary approach rather than on isolating
single nutrients; it is recognized that analyses of single nutrients ignore the important
and complex interactions between components of a diet and, more importantly, because
people do not eat isolated nutrients. Therefore, dietary scores estimating the adherence
to a Mediterranean diet within a population have been developed. Consumption of a
Mediterranean diet has been found to be associated with a reduction of overall mortality
and a reduced incidence of cardiovascular disease.
Summary
The Mediterranean diet has been consistently shown to be associated with favourable
health outcomes and a better quality of life. The findings suggest that significant health
gains can be expected in a general population whose diet reflects the nutritional
principles reflected in a Mediterranean diet.
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0268-4705Introduction
The relationship between nutrition and health has been
studied intensively for more than half a century. Follow-
ing the publication of the results of one of the landmark
studies in this field, the Seven Countries’ Study, the
effect of nutrition on human health has been evaluated
by many case–control, prospective cohort, and random-
ized clinical trials, all of which have provided evidence
that diet may significantly affect the health state of a
population [1,2]. An optimal diet, as a fundamental
element of an array of ‘lifestyle’ issues, may significantly
contribute to the maintenance of a healthy status. Con-
versely, poor-quality diets may favour the development
of adverse health states including obesity, dyslipidaemia,
hypertension (the combination of which may lead to the
appearance of the ‘metabolic syndrome’), and the emer-0268-4705  2009 Wolters Kluwer Health | Lippincott Williams & Wilkinsgence of chronic diseases such as diabetes, coronary
artery disease, neoplastic, and neurodegenerative dis-
orders. In recent years, major scientific and health associ-
ations have increasingly focused their chronic disease
prevention strategies on the reduction of the global risk
burden; in this scenario, a great importance is placed on
matters relating to nutrition [3,4]. To date, Hippocrates’
famous aphorism ‘we are what we eat’ seems more
pertinent than ever. The evidence continues to accumu-
late that dietary quality and quantity are important
determinants of health status. Cardiovascular disease
remains the leading cause of death and disability among
the industrialized countries, and there is understandable
interest in encouragingdietary practices likely tominimize
the likelihood of their development and progression.
At present, only adoption of a Mediterranean-style
dietary pattern has consistently shown an ability to offerDOI:10.1097/HCO.0b013e32832f056e
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Table 1 Food groups among the different Mediterranean countries
Bread Pasta Other cereals Fruit Vegetables Fish Legumes Cheese Wine Olive oil
Italy H H þ þþ þþ þþ þ þ þþ H
Greece H  þ þþ H þþ þ H þ H
France H  þ þ þþ þ þ H H þþ
Spain þ þ þ þþ þþ þþ þ þ þ H
North Africa þ  H þ þþ þ þþ þ  þþ
East basin þ  þþ þ þþ þ þ þ  þþ
, not common; þ, moderately common; þþ, highly common; H, peculiar.a degree of protection against the major chronic degen-
erative diseases.The Mediterranean diet: what is it?
The definition of the Mediterranean diet dates back to
the early 1960s, when Keys et al. [1] following journeys in
southern Europe and the release of the Seven Countries’
Study, described strikingly low rates of coronary heart
disease in the Mediterranean countries when contrasted
with other study populations [1]. Indeed, among the 14
populations examined within the seven countries, an
approximately 10-fold difference in rates of mortality
for cardiovascular and neoplastic diseases was observed
in favour of Mediterranean communities (Italy and
Greece), in contrast to the other studied populations.
Thereafter, the Mediterranean diet began to receive
increasing attention from both scientific and lay commu-
nities; several studies have been conducted in order to
investigate whether this dietary approach could be associ-
ated with a reduced risk of mortality and morbidity in a
general population. The Mediterranean diet has been
promoted as a model for healthy eating; it has been
widely recognized to have favourable effects on lipid
profile and to provide a significant source of antioxidants
and vitamins. However, despite a worldwide promotion
of this nutritional model, a progressive shift to wester-
nised food habits has been occurring in southern Euro-
pean regions, and a loss of the original nutritional cultures
is being observed [5]. In Italy, this trend has been
strongly reflected by an increase in the prevalence of
obesity over the past 10 years, especially among young
people.The Mediterranean diet: further defined
It is important to note that theMediterranean-style diet is
not a specific diet but rather a collection of eating habits
traditionally followed by the populations of countries
bordering the Mediterranean Sea. Keys originally
described it as ‘the dietary pattern of people living in
Southern Italy in the 1960s’. The Mediterranean diet can
be described as a dietary pattern characterized by high
consumption of olive oil (as the prevalent visible fat),
vegetables, legumes, whole grain products, fruits, andnuts. The intake of saturated animal fats is relatively low;
a moderate fish consumption (varying with proximity to
the sea) furnishes an adequate provision of polyunsatu-
rated fats. Red wine, generally consumed during meals, is
the principal source of alcohol. There is no single Medi-
terranean diet. The dietary practices of countries border-
ing theMediterranean Sea vary considerably; even within
the same country, significant differences in dietary pat-
tern exist. Major differences in the traditional eating
habits of citizens from countries bordering the Mediter-
ranean Sea are noted in Table 1.
The Mediterranean diet should be not be considered as
a dietary pattern but rather reflective of an integrated
approach to living in which foods represent only one of
the relevant cultural components, along with community
beliefs, tradition, and the sense of pleasure associated
with food preparation and intake. This complexity
explains why a general definition of such a dietary pattern
is difficult to develop, while revealing the challenges
involved in assessing the elements and practices associ-
ated with adherence to a Mediterranean diet.
For decades, studies have attempted to evaluate the
significance of isolated dietary components of the Medi-
terranean diet and their relationship with health out-
comes. Literature has accumulated supporting the evi-
dence that an increased consumption of food groups such
as fruits and vegetables, fish, or whole-grain cereals is
beneficial for health. Such analyses reflected the concept
that, if a dietary pattern includes plenty of a specific food
group (already shown to be associated with a reduced
incidence of disease), the resulting diet will be beneficial
to health. Such a reductionist approach presents several
conceptual and methodological limitations not only
because the components of any diet participate in an
array of synergistic and antagonist interactions, but also,
most importantly, because people eat a complex of
nutrients and do not generally focus on isolated foods.
Moreover, the failure of several recent clinical trials of
single nutrient supplementation suggests that it is the
global nutrition pattern, rather than specific nutrients,
that might have beneficial effects on the prevention of
disease [6,7].
444 PreventionThus, research efforts in this field have most recently
reflected a switch to the evaluation of a score of adher-
ence to the Mediterranean dietary pattern, rather than to
the identification and evaluation of single nutrients in any
single set of dietary behaviours.
As a result, an increasing number of studies have been
carried out assessing, within any diet, the number of foods
(or food practices) considered to be important for health.
Such evaluations provide an overall measure of dietary
quality, that is, a quality diet score.Evaluation of a Mediterranean diet
Due to the aforementioned differences in dietary beha-
viours that exist among countries bordering the Medi-
terranean Sea and the lack of uniformity in diet content, it
is easy to understand that there is no single direct method
to quantify and measure the adherence to Mediterranean
diet. A large number of indirect indices have been
proposed. Two fundamental approaches have been com-
monly applied [8]. One approach has been based on the
composition of predefined quality indices using current
nutrition recommendations from the major scientific and
nutritional associations. This method is defined as the
‘theoretically defined dietary adherence method’. The
other is based on an ‘empirical adherence to dietary
patterns’ and uses statistical approaches such as cluster
analyses to describe and quantify adherence to a Medi-
terranean type diet.
The vast majority of the scores, to date, have been
constructed based on the first approach, that is, using
an evaluation of adherence to a theoretically, a-priori
defined dietary pattern. Some specific indices have been
widely used. Other modified approaches have also been
introduced. The most commonly applied include the
‘Mediterranean diet scale’ [9], in its original and revised
version, the ‘MedDietScore’ [10], and the ‘Mediterra-
nean Adequacy Index’ [11]. Such dietary indexes have
attempted to evaluate the complexity of a dietary pattern
typically encountered in olive-growing areas. Using such
indexes, individual diet quality can be ranked, and this
approach has proven over the years to be a useful tool in
the study of diet and its relationship to health.
Beginning in 1995, when the first study by Trichopoulou
et al. [9] showed an association between an adherence
index to Mediterranean diet and a clinical outcome,
ongoing investigations have reported an association
between greater adherence to a Mediterranean diet
and a favourable health status. In 2003, findings from
the Greek cohort of the European Prospective Investi-
gation into Cancer and Nutrition (EPIC) study reported
that a greater adherence to Mediterranean diet was
associated with a lower all-cause mortality in an elderlypopulation [12]. A two-point increase in a Mediterranean
diet adherence score, as evaluated in a large cohort of
more than 22 000 elderly people, correlated with a 25%
reduction in all-cause mortality. Two years later, the
same authors confirmed their original findings noting a
18% lower overall mortality rate, when using a slightly
modified diet score with specific reference to cardiovas-
cular diseases [13]. Subsequently, an elevated adherence
score to a Mediterranean diet has been linked to a
reduction in inflammatory and coagulation markers,
lipids, and blood pressure, the most important risk factors
for cardiovascular diseases [14–18,19,20].
In 2004, Chrysohoou et al. [14] demonstrated in a large
population that patients who were in the highest tertile of
a Mediterranean diet score had significantly lower levels
of C-reactive protein, interleukin-6, white blood cell
count, fibrinogen, and homocysteine. These findings
have been confirmed by Fung et al. [15] who reported a
significant inverse relationship between a higher Medi-
terranean diet score and C-reactive protein, interleukin-
6, E-selectin, and some markers of endothelial dysfunc-
tion. Very recently, the results of a multicentre, longi-
tudinal study of 1003 myocardial infarction survivors
from several European regions supported these findings,
by showing a protective, inverse relationship between a
Mediterranean diet score and the development of a
proinflammatory state [16]. For each unit of increasing
adherence to the Mediterranean diet, there was a
reduction of 3.1% in themean levels of C-reactive protein
and of 1.9% in the mean levels of interleukin-6.
Similarly, investigators assessing a 2-year randomized
trial of a Mediterranean-style diet reported that it was
effective in reducing C-reactive protein and interleukin-6
in individuals with metabolic syndrome [17]. Others have
reported, following a 3-month randomized trial, that the
traditional Mediterranean diet was more effective in
reducing oxidized low-density lipoprotein (LDL)-
cholesterol levels than a low-fat diet [18]. These findings
have been confirmed in a 2-year randomized trial con-
ducted by Shai et al. [19] in a population of 322 mod-
erately obese patients. In this study group, a Medi-
terranean diet resulted in significant weight loss and in
a more favourable health status as reflected in improved
risk parameters for cardiovascular disease: reduced LDL-
cholesterol levels and a lowering of the ratio of total to
high-density lipoprotein (HDL) cholesterol. The Medi-
terranean diet was adjudged more effective than low-fat
and low-carbohydrate diets in enhancing the cardiovas-
cular risk profile.
Several investigations have demonstrated an association
between a Mediterranean diet and reduced levels of
classical cardiovascular disease risk factors such as hyper-
tension, dyslipidaemia, and diabetes. In the Prevencio`n
The Mediterranean diet revisited Sofi 445con Dieta Mediterranea (PREDIMED) study, the
authors evaluated the effect of Mediterranean diet on
the risk of cardiovascular disease in 772 men and women
aged 55–80 years at high risk of cardiovascular disease;
they reported decreased systolic (7.1mmHg) and dias-
tolic blood pressure (2.6mmHg) after 3 months of
follow-up in the Mediterranean diet group when com-
pared with participants assigned to a low-fat diet [20].
These findings were confirmed in the results of The
Seguimiento Universidad de Navarra study, another
cohort prospective study that involved 9408 patients; a
higher adherence to Mediterranean diet was associated
with lower mean levels of systolic and diastolic blood
pressure after 6 years of follow-up, though no association
with a reduced risk of hypertension was observed [21].
Adherence to aMediterranean diet has also been shown to
be protective of other elements of the metabolic syn-
drome, such as diabetes. A prospective cohort study con-
ducted in a population of 13 380 Spanish university gradu-
ates byMartinez-Gonzalez et al. [22] showed that patients
who adhered closely to a Mediterranean diet had a lower
risk of developing diabetes over 4.4 years of follow-up; a
two-point increase in the adherence score was associated
with a 35% -relative reduction in the risk of diabetes. In
addition, a cross-sectional analysis of a subgroupofpatients
participating in the PREDIMED study with a high car-
diovascular risk profile reported an inverse association
between quartiles of adherence to Mediterranean diet
and the prevalence of metabolic syndrome defined by
the updated National Cholesterol Education Programme
(NCEP)-III criteria [23]. Participants with the highest
Mediterraneandiet adherencehad significantly lower odds
ratio of having the metabolic syndrome in a population
with a high risk of cardiovascular disease. A recent exam-
ination of the relationship between ingestion of a Medi-
terranean diet and cardiovascular risk factors among a large
cohort of 3204 asymptomatic, high-risk patients demon-
strated an inverse relationship between Mediterranean
diet score and the presence of both single cardiovascular
risk factors and their clustering [24]. Adherence to a
Mediterranean diet was related with an 18% reduction
of being hypertensive, a 15% reduction of diabetes, a 16%
reduction of being obese, and, importantly, a 33% reduced
risk of the likelihood of possessing all three of these
metabolic risk factors.
The first meta-analysis of all available studies evaluating
a ‘Mediterranean diet adherence score’ and the incidence
and mortality associated with major chronic degenerative
disease has recently been completed [25]. The analysis
of the results of 11 prospective, cohort studies involving
more than 1.5 million participants showed that a greater
adherence to the Mediterranean diet conferred signifi-
cant protection against premature mortality from cardio-vascular and neoplastic diseases. The meta-analysis also
demonstrated a positive protective effect of a Mediter-
ranean diet in reducing the incidence of Parkinson’s
and Alzheimer’s diseases. An increase of two points in
the adherence score (easily achieved by increasing the
consumption of some food groups characteristic of the
Mediterranean dietary pattern) was shown to produce
a 10% reduction in premature mortality or the incidence
or both of major chronic degenerative diseases.
The recent publication of findings from the Nurses’
Health Study, a cohort investigation comprising 74 886
women aged 30–63 years followed for 20 years, confirmed
the relationship between a Mediterranean diet and
reduced rate of coronary heart disease [26]. Women
scoring in the highest quintile of the Mediterranean diet
score were at lower risk for both coronary heart disease
and stroke compared with those in the bottom quintile,
with a demonstrated risk reduction of 29 and 13%,
respectively. Moreover, there was a significant, nearly
40% reduction in cardiovascular mortality experienced by
women in the top quintile of the score.A public health perspective
Theevidence of thebenefits of theMediterraneandiet has
obvious clinical and public health relevance. The findings
affirm the appropriateness of the recommendations and
guidelines produced by many major scientific and clinical
organizations which encourage the adoption of a Mediter-
ranean-style diet as an approach to the primary and
secondary prevention of major chronic diseases [3,4].
Unfortunately, and ironically, despite worldwide pro-
motion of theMediterraneandiet, there has been a gradual
abandonment of this dietary pattern by the inhabitants of
the Mediterranean basin (especially amongst the young)
in recent years. Traditional food choices are changing
because of the progressive globalization of food supply.
Changes in eating behaviour and dietary choices are fun-
damental contributors to the rapid rise in overweight
among some Mediterranean countries such as Greece
and Italy. A recent analysis of the eating behaviours of
1305 children and adolescents from Greece demonstrated
a very low adherence rate toMediterranean diet [27]. The
importance of initiating and maintaining positive dietary
changes at the community level has long been recognized.
The application of a Mediterranean diet adherence score,
in many populations, may be helpful in further assessing
and understanding the degree to which a community is
modifying or improving its dietary habits.Conclusion
In conclusion, an accumulating literature continues
to indicate that the Mediterranean diet is one of the
446 Preventionhealthiest dietary models, not only in terms of a reduced
incidence of some of the most important disease states,
but also for enhancing overall life expectancy. It has
recently been demonstrated that psychological well
being and perceived health status are distinctly linked
to diet and that consumption of a Mediterranean diet
results in higher levels of perceived health [28]. For
better mental and physical health, consider eating the
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